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Supplementary Material and Methods

Synthesis and Characterization
For the gas sensing experiments commercial SnO2 (Sigma Aldrich, 99.9% trace metals basis) was employed, which was calcined at 600°C (heating rate: 1.5°C/min) for 4 h before use. Based on N2 adsorption experiments and application of the Brunauer-Emmett-Teller (BET) model, the specific surface area of the sample was determined as 7 m 2 /g. X-ray powder diffraction (XRD, STOE, STADIP, CuK1-radiation,  = 1.54060 Å, Ge[111] monochromator) revealed the presence of the cassiterite phase. Based on the Scherrer equation, the average crystallite size was estimated as 51 nm. The surface composition of the SnO2 sample was studied by X-ray photoelectron spectroscopy (XPS, see Section 1.3).
Gas Sensing
For sensor preparation, the SnO2 samples (~50 mg) were ultrasonically dispersed in deionized water and then dropwise placed on the surface of an Al2O3-transducer substrate with As shown in Table S1 Figure S1 depicts operando reflectance spectra (660-1000 nm) of the SnO2 gas sensor at 325°C in various gas environments. The spectra in Figure S1 correspond to the data set shown in Figure 1 (top panel) , highlighting the region of higher wavelengths. As discussed in the context of Figure 1 , the exposure to increasingly reducing gas environments (air → N2 → EtOH/air → EtOH/N2) results in a systematic decrease in the reflectance. The behaviour at higher wavelengths (660-1000 nm) strongly resembles the behaviour at 500-550 nm; however, 5 towards the NIR, a small decrease in the reflectance is observed, which may represent the onset of absorption by free charge carriers, which shows a wavelength dependence. 7 Figure S2 shows operando Raman spectra (514.5 nm) of the SnO2 gas sensor for two temperatures and various gas compositions. The spectra in Figure S2 correspond to the data set shown in Figure 1 (bottom 8 which is in very good agreement with Figure S2 ; the only noticeable difference is the intensity ratio of the 476 and 500 cm -1 bands.
Under strongly reducing conditions, the operando Raman spectra reveal new bands at around 1350 cm -1 and 1575 cm -1 , which have been attributed to the D and G bands of carbon, respectively. As a result, other Raman features are strongly diminished or no longer detectable.
Whereas the presence of the D and G bands is clearly evident in the spectrum recorded at 325°C
in EtOH/N2, at 190°C in EtOH/N2 only weak D and G bands are observed. 6 S1 . Operando reflectance spectra of the SnO2 gas sensor at 325°C in various gas environments.
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7 Figure S2 . Operando Raman spectra of the SnO2 gas sensor at two temperatures and various gas compositions recorded at 514.5 nm excitation. Spectra are offset for clarity.
